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(5 7) Abstract- 

PROBLEM TO BE SOLVED: To provide a 
method for removing the occurrence of 
migration due to residue left in the base of 
an insulating resin layer at the base of a 
pattern, and a method for making conductor 
width at the top of a pattern layer wider 
than conductor width by conventional 
technology for forming high density wiring. 
SOLUTION: In a process for forming a 
wiring pattern, a thin film conductor layer 
by a plating method is formed after the 
insulating resin layer is formed. A 
photosensitive resist layer is formed and a 
resist layer for forming the necessary 
pattern is formed by the photo -process 
method of exposure and development. The 
manufacturing method of a semiconductor 
device substrate is provided with a process 
for performing plasma processing on a whole face, a process for performing 
electrolytic copper plating, a process for peeling the resist layer, and a process 
for removing the thin film conductor layer. Thus, the semiconductor device 
substrate where the occurrence of migration can be prevented and conductor 
width can be widen can be supplied. 
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[Claim(s)] 

[Claim l]In a process in manufacture of a multilayer print using the build-up 
method of forming a circuit pattern, (a) A process of forming an insulating 
resin layer, and a process of forming a thin film conductor layer by the plating 
method by the whole surface of (b) this insulating resin layer, (c) A process of 
forming a photosensitive resist layer by the whole surface of this thin film 
conductor layer, (d) A process of forming a necessary pattern in this 
photosensitive resist layer using a photo mask by a photograph process 
method, (e) A process of carrying out plasma treatment even to the surface of 
said thin film conductor layer from a regist layer in which this pattern was 
formed on the whole surface, (0 a process of carrying out electrolytic copper 
plating to this whole surface, and (g) " a manufacturing method of a substrate 
for semiconductor devices performing a process of exfoliating said regist layer, 
a process of removing said thin film conductor layer which was exposed to the 
surface by the (h) soft etching method, and a process, ** and others. 
[Claim 2] A process characterized by comprising the following in manufacture 
of a multilayer print using the build-up method of forming a circuit pattern, 

(a) A process of forming an insulating resin layer. 

(b) A process of forming a photosensitive resist layer by the whole surface of 
this insulating resin layer, (c) A process of forming a necessary pattern in this 
photosensitive resist layer using a photo mask by a photograph process 
method, (d) a process of carrying out plasma treatment to the whole surface 
even on the surface of said insulating resin layer from a regist layer in which 
this pattern was formed, a process of carrying out non-electrolytic copper 
plating to the whole (e) this surface, and (f) - a process of exfoliating said 
regist layer. 

[Claim 3lA process characterized by comprising the following in manufacture 
of a tape carrier package of forming a circuit pattern. 

(a) A process of forming a photosensitive resist layer by the whole surface of an 
insulating resin nature film layer, 

(b) A process of forming a necessary pattern in this photosensitive resist layer 
using a photo mask by a photograph process method, (c) a process of carrying 
out plasma treatment to the whole surface even on the surface of said 
insulating resin layer from a regist layer in which this pattern was formed, a 
process of carrjdng out nonelectrolytic plating to the whole (d) this surface, 
and (e) - a process of exfoliating said regist layer. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In the process of manufacturing the substrate for 
semiconductor devices of the module wiring board which used the multilayer 
printed wiring board, the build-up method, or the tape carrier package, this 
invention relates to the process of forming a wiring density pattern. 
[0002] 

[Description of the Prior Art] In recent years, the electronic device is asked for 
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a miniaturization and slimming down so that it may be represented by the 
personal computer etc. Therefore, the substrate for semiconductor devices used 
for an inside is also asked for a miniaturization and slimming down. The 
substrate for semiconductor devices may be used as a parent board, although 
the parts of a semiconductor chip or others are carried and it is carried in 
many cases on the multilayer printed wiring board which turns into a parent 
board with the form of module boards, such as a ball grid array (BGA) and a 
pin grid array (PGA). 

[0003] In order to have a common manufacturing process which carries out 
wiring pattern layer formation in manufacture of a tape carrier package, a 
module board, and the substrate for semiconductor devices containing a 
multilayer printed wiring board and to realize miniaturization of the 
aforementioned electronic device, and slimming down. In the aforementioned 
manufacturing process which carries out wiring pattern layer formation, 
wiring width is thin, and a gap is small, and a substrate for semiconductor 
devices what is called using wiring density called multilayering of a wiring 
layer and bywayizing of Bahia which connects between wiring layers is called 
for. 

[0004]The multilayer printed wiring board using the build-up method for 
example as a substrate for semiconductor devices corresponding to these 
demands is known. Since this multilayer printed wiring board uses a laser 
hole dawn processing machine and can form the beer hole 4 among arbitrary 
layers, when it performs wiring density, it is suitable. Thinning and byway- 
ization of the beer hole 4 are progressing from that of the wiring pattern layer, 
and the new method of wiring density is increasing. 

[0005] An example of the manufacturing method of the multilayer printed 
wiring board using the build-up method is explained about the manufacturing 
method. Drawing 4 a-g is an example figure typically about the sectional view 
of the multilayer printed wiring board using the starting conventional build up 
method. 

[0006] First, drawing 4 a paints the photosensitive resist 12 on the wiring layer 
2 using the copper -clad glass epoxy board which pasted together the wiring 
layer 2 which consists of copper foil, and was formed on the insulating 
substrate 1 which consists of a rigid glass epoxy board etc., Exposure and 
development are performed, the photosensitive resist 12 is patterned, the 
copper wiring layer 2 to expose is etched, and the method with a 
predetermined circuit pattern of acting as wiring layer dimorphism Shigeru is 
used. 

[0007]Next, on the insulating substrate 1 and the wiring layer 2, drawing 4 b 
applies thermosetting insulating resin, and forms the thermosetting insulating 
resin layer 3. For example, as a coating method, screen printing, the curtain 
coat method, and the spin coat method are used. As a material of the 
insulating resin layer 3, polyimide resin, an acrylic resin, an epoxy resin, etc. 
are used. For example, it is desirable, in view of the point that there is a 
method of sticking the sheet shaped insulating resin layer 3 as insulating 
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resin layer 3 formation method, and an insulating layer can be simply formed 
by uniform thickness. With laser processing which used the YAG laser etc. for 
said insulating resin layer 3, the predetermined hole 4 for vias forms in a 
position, and the insulating resin layer 3 and the hole 4 for vias with a 
predetermined pattern are formed. 

[0008]next the substrate 1 is immersed in potassium permanganate - the 
hole of the hole 4 for vias - it washes in order to remove the residue adhering 
to an inner porous wall, and the residue which remained at the pars basilaris 
ossis occipitalis of the hole. 

[0009] next, drawing 4 c the hole of the insulating resin layer 3 top and the 
hole 4 for vias the thin film conductor layer 5 with nonelectrolytic plating on 
the whole surface to an inner porous wall, [ form and ] Substrate both sides 
paste the dry film of a photosensitive resist together, the regist layer 12 is 
formed, the photo mask for exposure is used for this regist layer 12, patterning 
formation is carried out by the exposure almsgiving by optical exposure, and 
processing of a developing process, and the regist layer 12 provided with the 
predetermined pattern is formed. Furthermore, electrolytic copper plating is 
performed the whole surface on said thin film conductor layer 5, the plating 
layer 7 is formed, frilling of said regist layer 12 is carried out, and the thin 
film conductor layer 5 which performs soft etching processing lightly and 
becomes unnecessary about the whole surface is removed. The predetermined 
pattern wiring layer 2 and the via hole 11 are formed. 

[00 10] Generally, as for the process of carrying out wiring layer formation, the 
fully-additive process is also suitably performed besides the above-mentioned 
semiadditive process and the subtractive process, for example. 
[001l]Next, drawing 4 d applies an insulating resin solution the whole surface 
the insulating resin layer 3 and the wiring layer 2, and on the via hole 11, 
forms the insulating resin layer 3, and forms the hole 4 for vias in the specified 
position of the insulating resin layer 3 with laser processing. Furthermore, the 
breakthrough 6 for through holes is formed by drilled hole processing from the 
surface of a substrate to a rear face. 

[0012] Drawing 4 e Next, six in a breakthrough for the insulating resin layer 3 
top, the inside of the hole 4 for vias, and through holes. It is alike, the thin film 
conductor layer 5 is formed with an electroless plating method, and the 
conductor layer 8 which performs formation 7 and consists an electrolytic 
copper plating layer of copper, and the via hole 1 1 and the through hole 9 are 
further formed all over the thin film conductor layer 5 top. 
[00 13] As shown in drawing 4 f, the wiring pattern layer 8 to which drawing 4 f 
has a predetermined pattern in the conductor layer 8 by patterning processing 
is formed further. 

[0014]Said process of carrying out wiring layer formation was processed with 
the above-mentioned subtractive process. 

[00 15] Next, an insulating resin solution is applied the whole surface on the 
insulating resin layer 3 and the wiring layer 2 which are shown in drawing 4 
g, the via hole 11, and the through hole 9, the insulating resin layer 3 is 
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formed, and the hole 4 for vias is formed for the specified position of the 
insulating resin layer 3 with laser processing. 

[0016]next, it is shown in drawing 4 g --as - the hole of the insulating resin 
layer 3 top and the hole 4 for vias - with nonelectrolytic plating on the whole 
surface to an inner porous wall. Form the thin film conductor layer 5 and 
substrate both sides paste the dry film of a photosensitive resist together all 
over this thin film conductor layer, The regist layer 12 is formed, the photo 
mask for exposure is used for this regist layer 12, exposure by optical exposure 
is given, patterning formation is carried out by processing of a developing 
process, and the regist layer 12 provided with the predetermined pattern is 
formed. Furthermore, electrolytic copper plating is performed the whole 
surface on said thin film conductor layer 5, the plating layer 7 is formed, 
frilling of said regist layer is carried out. soft etching processing is lightly 
performed for the whole surface, the unnecessary thin film conductor layer 5 is 
removed, and the predetermined pattern wiring layer 2 and the via hole 1 1 are 
formed. 

[00 17] Finally, in order to protect wiring and the power supply equidistant 
placement line pattern layer 8, the solder resist layer 10 is formed in whole 
both sides of a multilayer printed wiring board, and a multilayer printed 
wiring board completes drawing 4 g . 

[0018]The conventional tape carrier package composition and manufacturing 
method which are shown in drawing 5 are explained. Drawing 5 (a) An 
example of the manufacturing method of a tape carrier package is shown in - 
(e). 

[00 19] First, copper foil etc. are pasted together to both sides of the insulation 

film 13 via an adhesives layer, and the adhesives layer 14 and the conductor 

layer 2 are formed in them (refer to drawing 5 (a)). 

[0020] Next, the sprocket hole 15 is formed in the both -ends side of the 

insulation film 13 by a punch press etc. (refer to drawing 5 (b)). 

[0021] Next, the opening 16 is formed in the specified position of the conductor 

layer 2 (refer to drawing 5 (c)). 

[0022lNext, the conductor layer 2 is used as a mask, from the opening 16, it 
irradiates with a laser beam and the hole 17 for conduction holes is formed 
(refer to drawing 5 (d)). 

[0023]Next, it plates in the hole 17 for conduction holes, the electrolytic copper 
plating layer 7 is formed for the thin film conductor layer 5 with formation, 
and the conduction hole 18 which electrically connects the double-sided 
conductor layer 2 is formed (refer to drawing 5 (e)). 

[0024]Next, patterning processing of the double-sided conductor layer 2 is 
performed, the first circuit pattern 19 and the second circuit pattern 20 are 
formed, and a tape carrier package is obtained. 

[0025]As mentioned above, there is a common problem in the process of 
forming a wiring density pattern, in the process of manufacturing the 
multilayer printed wiring board using the build-up method, or the substrate 
for semiconductor devices of a module wiring board using a tape carrier 



5 



JP2003-115662 



package. 

[0026]the process of carrying out wiring layer formation - an above-mentioned 
semiadditive process and a sub tractive process or, generally the fuUy- 
additive process is used. In common, the place where the gap 25 of a 
conductive pattern is the narrowest is the pars basilaris ossis occipitalis 21 of 
a pattern. For the reason, adhesion by the plating drug solution, the catalyst of 
an etching reagent or ion, etc. and adsorption occur and carry out migration 
generating, and the insulating resin layer 3 surface of the pars basilaris ossis 
occipitalis 21 of an adjacent pattern becomes the cause that the long term 
reliability of a wiring circuit is poor. 

[0027]When carrying out etching processing, there is a problem to which the 
conductor width 24 of the apex part 22 of a conductive pattern becomes narrow 
by side etching, moreover - general - an above-mentioned semiadditive 
process and a subtractive process or in a fully-additive process, the turn of 
the layer thickness of the conductor layer 2 serves as the thickest subtractive 
process and semiadditive process, and a fullyadditive process. 
[0028] Formation of a small-gage wire fine pattern is a tendency with the 
sufficient one where the conductor layer to form is thinner. 
[0029]In the manufacturing process which forms a circuit pattern, wiring 
width becomes thin for wiring density, and a gap becomes small narrowly. If it 
becomes narrow, washing of the surface of the insulating resin layer 3 of a 
pars basilaris ossis occipitalis will become difficult, hem part 23 smooth nature 
will also worsen, and hem part 23 washing of a conductor layer will also be 
affected for the gap of a circuit pattern. If the gap of the pattern wiring which 
carries out etching processing becomes narrow, since there is a tendency for 
time to carry out etching processing to become long, the conductor width 24 of 
a patterned layer apex part becomes narrower by side etch CHINGU. 
[0030] 

[Problem to be solved by the invention]The problem of this invention is in 
****** in conductor width ****** according the method for removing migration 
generating by the residue which remained at the pars basilaris ossis occipitalis 
of the insulating resin layer of a pattern pars basilaris ossis occipitalis, and 
the conductor width of a patterned layer apex part to a Prior art, in order to 
form wiring density. 
[0031] 

[Means for solving problem] In the process in manufacture of the multilayer 
print in which invention concerning Claim 1 of this invention used the build- 
up method of forming a circuit pattern, (a) The process of forming an 
insulating resin layer, and the process of forming the thin film conductor layer 
by the plating method by the whole surface of (b) this insulating resin layer, (c) 
The process of forming a photosensitive resist layer by the whole surface of 
this thin film conductor layer, (d) The process of forming a necessary pattern 
in this photosensitive resist layer using the photo mask by a photograph 
process method, (e) The process of carrying out plasma treatment even to the 
surface of said thin film conductor layer from the regist layer in which this 
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pattern was formed on the whole surface, (f) the process of carrying out 
electrolytic copper plating to this whole surface, and (g) *- it is a 
manufacturing method of the substrate for semiconductor devices performing 
the process of exfoliating said regist layer, the process of removing said thin 
film conductor layer which was exposed to the surface by the (h) soft etching 
method, and the process, ** and others. 

[0032] In the process in manufacture of the multilayer print in which invention 
concerning Claim 2 of this invention used the build-up method of forming a 
circuit pattern, (a) The process of forming an insulating resin layer, and the 
process of forming a photosensitive resist layer by the whole surface of (b) this 
insulating resin layer, (c) The process of forming a necessary pattern in this 
photosensitive resist layer using the photo mask by a photograph process 
method, (d) The process of carrying out plasma treatment even to the surface 
of said insulating resin layer from the regist layer in which this pattern was 
formed on the whole surface, (e) the process of carrying out non-electrolytic 
copper plating to this whole surface, and (£) it is a manufacturing method of 
the substrate for semiconductor devices performing the process of exfoliating 
said regist layer, and the process, ** and others. 

[0033]In the process [ in / in invention concerning Claim 3 of this invention / 
manufacture of a tape carrier package 1 of forming a circuit pattern, (a) The 
process of forming a photosensitive resist layer by the whole surface of an 
insulating resin nature film layer, (b) The process of forming a necessary 
pattern in this photosensitive resist layer using the photo mask by a 
photograph process method, (c) The process of carrying out plasma treatment 
even to the surface of said insulating resin layer from the regist layer in which 
this pattern was formed on the whole surface, (d) It is a manufacturing 
method of the substrate for semiconductor devices performing the process of 
carrying out nonelectrolytic plating to this whole surface, the process of 
exfoliating the (e) aforementioned regist layer, and the process, ** and others. 
[0034] 

[Mode for carrjdng out the invention] Drawing 1 is a sectional side elevation 
explaining the example of this invention of a process. Along with an 
embodiment, it explains in detail below using drawing 1 . 
[0035]In the process in manufacture of the multilayer print using drawing 1 
and the build-up method of forming a circuit pattern, it is [0036]. As shown in 
drawing 1 (a), the insulating resin layer 3 is formed in both sides of the core 
substrate 1. The method of carrying out insulating resin layer formation may 
paste together the case where insulating resin liquid is applied by the roll coat 
method, the curtain coat method, a silk- screen -printing method, etc., and the 
dry film using insulating resin, and may form an insulating resin layer. As 
insulating resin, polyimide resin, an acrylic resin, an epoxy resin, etc. are 
suitable. For example, it sells with the trade name of the PUROBI coat 5000 
[Nippon Paint Make]. 

[0037]The insulating resin layer to form chooses the optimal standard in the 
range of 15 micrometers - 75-micrometer thickness. 
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[0038] Drawing 1 (b) forms the thin film conductor layer 5 by the plating 
method by the whole surface of this insulating resin layer 3. this thin film 
conductor layer is based on the copper layer of a thin film using the 
nonelectrolytic plating method currently generally used the stratification is 
carried out. As long as this layer thickness is a range which can do a role of a 
plating electrode, it may be thin as much as possible. 
[0039] Drawing 1 (c) forms the photosensitive resist layer 12 by the whole 
surface of this thin film conductor layer 5. This photosensitive resist layer 12 
is formed in the photograph process generally used. There are a method by 
photosensitive resist liquid and a method of using a dry film, and it is used, 
choosing suitably. 

[0040]The photosensitive resist layer 12 which forms a necessary pattern is 
formed in the drawing 1 (d) this photosensitive resist layer 12 according to an 
exposure process and a developing process using the photo mask by a 
photograph process method, said photograph process process is accumulated [ 
optimization / resist resin of selection of photosensitive resist resin, for 
example, a photoresist, and optical fusibility and optimization of the total dose 
with which a photosensitive resist layer is irradiated, or / of the developing 
condition of a developing process ] - know how use is carried out. 
[0041] As shown in drawing 1 (e), plasma treatment is carried out for this 
pattern even to the surface of said thin film conductor layer 5 from the 
formation regist layer 12 on the whole surface. 

[0042] Plasma treatment is adopted as a means to irradiate with the plasma- 
ized gas by glow discharge under vacuum, and to improve the surface of a 
polymer material. In this invention, it uses as a method by the plasma 
treatment which used the inorganic gas. 

[0043]The resist resin surface formed in these all the surfaces and the thin 
film conductor side of non- electrolytic copper have exposed said this pattern to 
the surface of said thin film conductor layer 5 from the formation regist layer 
12, ****** by the catalyst etc. which carry out adhesion adsorption has 
occurred in the resist residue which remains in this exposed surface, or the 
thin film conductor side 5 of non-electrolytic copper. 

[0044]Without on the other hand forming uniformly the shape of surface type 
of the pars basilaris ossis occipitalis 21 and this hem part 23 of the pattern 
formed near the gap 25 of a pattern, and this apex part 22, especially, said 
hem part 23 form becomes unstable, and it has the problem which becomes 
still more unstable by the small-gage wire pattern part. 

[0045]The surface area of the thin film conductor of the non-electrolytic copper 
exposed to said hem part 23 - the pars basilaris ossis occipitalis 21 has a role 
important as an electrode of electrolysis plating, and the current density which 
deposits plating metallic material is influenced. 

[0046]As a solution of the above problem, the plasma irradiation process was 
added to the conventional process, and problem was solved. 
[0047]Said plasma irradiation process is in deleting the thickness of an 
irradiated material face, the resist residue which remains in an exposed 
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surface is removed, or the dirt by residue, such as a catalyst which carries out 
adhesion adsorption, etc. is removed to the thin film conductor side of non- 
electrolytic copper. In resist resin whose rate (an etching rate, the amount of 
thickness wear of a unit time this) of deleting the thickness of an irradiated 
material face is comparatively large, the form of the resist of the pars basilaris 
ossis occipitalis 21 of a pattern, the hem part 23, and the surface of the apex 
part 22 is corrected to the optimal form. An exposed surface is cleaned by the 
effect and the width of the pars basilaris ossis occipitalis 21 of the pattern 
which deletes the boundary line of this hem part by thickness wear, and forms 
the thin film part of the resist end of the hem part 23 near the gap 25 becomes 
large. In the surface corner part of the apex part 22, a corner is lost and it 
becomes the optimal form. 

[0048]Since the width of the pars basilaris ossis occipitalis 21 of the pattern 
formed near said gap 25 becomes large, the area of a plating electrode becomes 
still larger and the form of the circuit pattern which carries out plating 
formation becomes a necessary thing. 

[004 9] Drawing 1 (f) carries out electrolytic copper plating to this whole 
surface. 

[0050] Drawing 1 (g) exfoliates said regist layer. 

[0051] As shown in drawing 1 (h). said thin film conductor layer exposed to the 
surface by the soft etching method is removed. On the surface of an insulating 
resin layer, the circuit pattern formed with electrolytic copper plating is 
formed, and the wiring pattern layer used as an inverse tapered shape forms 
in this sectional shape with wide surface width of the apex part 22. 
[0052]It is a manufacturing method in manufacture of the substrate for 
semiconductor devices which forms a circuit pattern above. 
[0053]boiling and setting drawing 3 fi gure a-e at the process in manufacture of 
a tape carrier package of forming a circuit pattern - 

[0054] The photosensitive resist layer 12 is formed by the whole surface of the 
insulating resin nature film layer 13 shown in drawing 3 (a). Photosensitive 
resist liquid is applied. For example, the roll coater is suitable as a coating 
method. 

[QOSSl Drawing 3 (b) forms a necessary pattern in this photosensitive resist 

layer according to an exposure process and a developing process at said regist 

layer using the photo mask by a photograph process method. 

[0056] Drawing 3 (c) carries out plasma treatment for this pattern even to the 

surface of a formation regist layer and said insulating resin layer on the whole 

surface. 

[0057] Said plasma irradiation process is in deleting thickness about an 
irradiated material face, and foreign matters, such as a resist residue which 
remains in an exposed surface, are removed. In resist resin whose rate (an 
etching rate, the amount of thickness wear of a unit time this) of deleting the 
thickness of an irradiated material face is comparatively large, the form of a 
resist is corrected to the optimal form on the pars basilaris ossis occipitalis 21 
of a pattern, the hem part 23, and the surface of the apex part 22. An exposed 
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surface is cleaned by the effect and the width of the pars basilaris ossis 
occipitaHs 21 of the pattern which forms the resist end thin film part of the 
hem part 23 in a subject near the gap 25 by adjustment and thickness wear 
becomes large. In the surface corner part of the apex part 22, a corner is lost 
and it becomes the optimal form. 

[0058] Since the width of the pars basilaris ossis occipitalis 21 of the pattern 
formed near said gap 25 becomes large, the area of a plating electrode becomes 
still larger and the form of the circuit pattern which carries out plating 
formation becomes a necessary thing. 

E0059] Drawing 3 (d) carries out nonelectrolytic plating to this whole surface. 
[0060] As shown in drawing 3 (e), said regist layer is exfoliated. 
[006l]On the surface of an insulating resin layer, the circuit pattern formed 
with electrolytic copper plating is formed, and the wiring pattern layer used as 
an inverse tapered shape is formed in this sectional shape with wide surface 
width of the apex part 22. 

[0062]It is a manufacturing method in manufacture of the substrate for 

semiconductor devices which forms a circuit pattern above. 

[0063] 

[Function] In pattern formation, since it changed into a semiadditive process 
and a fully -additive process with the process by resist formation from the 
subtractive process of formation of a conductor layer with an etching method, 
the problem of side etch was solved. An addition cleans plasma etching and 
there is an operation which washing of the surface of an insulating layer 
improves. 
[0064] 

[Working example]Next, the concrete working example of this invention is 
described. 

[0065]<Working-example 1> drawing 2 a-g is a sectional side elevation 
showing the production process of a circuit pattern. 

[0066] Drawing 2 a formed the insulating resin layer in the core substrate 1. 
Insulating resin liquid used the general- purpose PUROBI coat 5000 (made by 
stock Nippon Paint), and the coating method was applied by the curtain coat 
method. Thickness formed the insulating layer by a 35- micrometer standard. 
[0067] Drawing 2 b formed the thin film conductor layer 5. The copper thin film 
conductor layer by general- purpose nonelectrolytic plating was formed. Next, 
drawing 2 c formed the photosensitive resist layer. Using the dry film, the 
photosensitive resist was stuck by the usual method and the stratification was 
carried out by **. The dry film used general -purpose trade name FOTEKKU 
(made by stock Hitachi Chemical). Chemical polishing was performed as 
pretreatment. The dipping of the conditions was carried out to 250-g/L 
persulfuric acid natrium and the solution of 350-g/L sulfuric acid for 40 
seconds, and 30 ** of solution temperature carried out chemical polishing of 
the surface of a thin film conductor layer to them. 

[0068] Drawing 2 d formed in this photosensitive resist layer the patterned 
layer which forms a necessary pattern in said regist layer according to the 
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exposure process and the developing process using the photo mask by a 
photograph process method. The exposing condition worked on condition of 40 
mj/cm2. Said developing process was developed under the conditions of fault 
development. The conditions of development are lwt%Na2Co3 solution, 30 ** 
of solution temperature, and developing time 30 seconds. The time of the 
standard of specifications is 15 seconds. 

[0069] Plasma irradiation of the drawing 2 d is carried out to the thin film 
conductor layer 5 and the 12th page of a regist layer. It became the more 
nearly optimal resist shape for removing foreign matters, such as a resist 
residue which remains in an exposed surface, making form of a resist into the 
optimal form, the thing of the resist end thin film part of the correction hem 
part 23 to do for thickness wear, and losing a corner by the surface corner part 
of the apex part 22. 

[QOTOl Drawing 2 e formed the plating layer 7 with electrolysis plating. 
[QOTll Drawing 2 f removed said the 5th page of thin film conductor layer to 
expose by soft etching. 

[0072]The circuit pattern formed with electrolytic copper plating was formed 
on the surface of the insulating resin layer, and drawing 2 g formed the wiring 
pattern layer used as an inverse tapered shape in this sectional shape with 
wide surface width of the apex part 22 of this pattern. It is a manufacturing 
method in manufacture of the substrate for semiconductor devices which forms 
a circuit pattern above. 
[0073] 

[Effect of the Invention] Since the insulating layer surface width between 
patterns becomes larger than before and washing becomes easier by the 
method of this invention, migrations, such as dirt, are lost, the width of the top 
part of the pattern formed with plating becomes large, and there is an effect 
which can solve the problem of long term reliability and pattern width. 
[Brief Description of the Drawings] 

[Drawing ll a-h is a sectional side elevation explaining the manufacturing 
process of this invention. 

[Drawing 2] a-g is a sectional side elevation showing the working example of 
this invention. 

[Drawing 3] a'e is a sectional side elevation showing the working example of 
the pattern manufacturing method of this invention. 
[Drawing 4] a'g is a sectional side elevation explaining the conventional 
manufacturing process. 

[Drawing 5] a-e is a sectional side elevation explaining the conventional 
manufacturing process. 
[Explanations of letters or numerals] 

1 " Insulating substrate (core substrate) 

2 Wiring layer (conductor layer) 

3 - Insulating resin layer 

4 " Hole for vias 

5 " Thin film conductor layer 
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6 Breakthrough for through holes 

7 - Plating layer (copper plating layer) 

8 - Wiring pattern layer 

9 " Through hole 

10 - Solder resist layer 
11" Via hole 

12 " Photosensitive resist (layer) 

13 Insulation (resin) nature film 

14 - Adhesives layer 

15 - Sprocket hole 

16 " Opening 

17 - Hole for conduction holes 

18 " Conduction hole 

19 - The first circuit pattern (layer) 

20 - The second circuit pattern (layer) 

21 " Pars basilaris ossis occipitalis of a pattern (conductor layer) 

22 - Apex part of a pattern (conductor layer) 

23 " Hem part of a pattern (conductor layer) 

24 Width of a pattern (conductor layer) 

25 " Gap of a pattern (conductor layer) 
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